Taking another look at park effects
Presented by Tom Tippett at SABR 34, July 2004
Introduction
Long ago, park effects were ignored or underestimated when measuring the production of players being sought via trade or free agency.  Now we often hear things like “his park increases homers by 33%” or “scoring is 12% lower in his park.”  
Using this way of thinking, it’s easy to say that “player X hit 36 homers last year, but if he’s traded from a team with a neutral park to a team with a park that increases homers by 33%, he should be expected to hit 18 on the road plus 18 * 1.33 = 24 at home for a total of 42.”
But is this really the right way to think about it?  Do parks affect sluggers and singles hitters the same way?  Are ground ball pitchers affected as much as other pitchers?  What about ground ball hitters?

Two hypotheses

Model 1 – constant percentage


54 
homers 
+ 33% 
= 
72 


18 
homers 
+ 33% 
= 
24 


6 
homers 
+ 33% 
= 
8 

Model 2 – constant amount


54 
homers 
+ 6
= 
60
(11% increase)


18 
homers 
+ 6
= 
24
(33% increase)


6 
homers 
+ 6 
= 
12
(100% increase)

Data Sources

Studies related to Coors Field are based on the 1995 through 2003 seasons using play-by-play data licensed to Diamond Mind by The Baseball Workshop, Total Sports, and STATS, Inc.

Information related to batted ball direction and distance was gathered for the five-year period from 1999 to 2003 using play-by-play data licensed to Diamond Mind by STATS, Inc.

How much further does the ball travel in Coors Field? (1 of 3)

Average fly ball distance, by park, 1999-2003, in feet

	Colorado
	335.7
	
	Detroit
	312.0

	St. Louis
	330.3
	
	Tampa Bay
	314.0

	Philadelphia
	328.8
	
	Boston
	314.9

	Los Angeles
	327.5
	
	San Diego
	316.4

	Texas
	326.5
	
	Oakland
	316.7

	Houston
	326.4
	
	Arizona
	317.6

	Anaheim
	326.1
	
	Montreal
	318.4

	Milwaukee
	325.0
	
	Chicago Cubs
	319.1

	Kansas City
	325.0
	
	San Francisco
	319.2

	Atlanta
	324.3
	
	Minnesota
	320.1

	Cleveland
	323.6
	
	New York Mets
	320.1

	Florida
	323.1
	
	Toronto
	320.4


How much further does the ball travel in Coors Field? (2 of 3)

Average distance of balls hit in the air, home and road, 1999-2003 (minimum 250 fly balls, line drives, popups)
	
	
	Road
	Home
	Diff
	Pct

	Terry Shumpert
	*
	233
	265
	+32
	+13.6

	Neifi Perez
	*
	233
	253
	+20
	+8.7

	Dave Martinez
	
	234
	254
	+20
	+8.5

	Jay Payton
	*
	244
	262
	+18
	+7.3

	Juan Uribe
	*
	249
	267
	+18
	+7.2

	Tino Martinez
	
	251
	267
	+16
	+6.4

	Todd Helton
	*
	274
	291
	+17
	+6.2

	Jimmy Rollins
	
	249
	264
	+15
	+5.9

	Frank Thomas
	
	261
	276
	+15
	+5.9

	Larry Walker
	*
	272
	287
	+15
	+5.5

	Fernando Tatis
	
	263
	278
	+15
	+5.5


* Played some or all of this period in Colorado

How much further does the ball travel in Coors Field? (3 of 3)

Average distance in feet, all players, home and road, 1999-2003

	
	Road
	Home
	Diff
	Pct

	
	
	
	
	

	Popups
	135.8
	142.6
	+6.8
	+5.0

	Line drives
	229.0
	260.4
	+31.4
	+13.7

	Fly balls
	319.4
	335.7
	+16.3
	+5.1

	
	
	
	
	

	Combined
	255.4
	275.0
	+19.6
	+7.7


How does Coors affect the mix of batted balls?

Bunts and grounders are equally common at home and on the road, but balls hit in the air are coded as line drives much more often at home.

	1999-2003
	Road
	Home
	Diff
	Pct

	
	
	
	
	

	Bunts
	.026
	.024
	-.002
	-6.6

	Ground balls
	.433
	.434
	+.001
	+0.2

	
	
	
	
	

	Popups
	.095
	.082
	-.013
	-13.8

	Line drives
	.190
	.227
	+.037
	+19.3

	Fly balls
	.256
	.233
	-.023
	-8.9

	
	
	
	
	

	Total
	1.000
	
	
	


Comparing singles hitters and sluggers

A few things got me wondering whether we need to think differently about park factors for the elite power hitters in the game…

· Andres Galarraga’s homerun output did not drop when he moved from Colorado to Atlanta in 1998:
	
	HR
	PA
	Per 600PA

	1996-1997
	88
	1322
	39.94

	1998
	44
	648
	40.74


· SBC Park is terrible for lefty power hitters (-34%), but Barry Bonds has the same homer rate at home and on the road:

	2000-2003
	HR
	PA
	Per 600PA

	Home
	104
	1179
	52.93

	Road
	109
	1254
	52.15


- 
Sammy Sosa’s recent home/splits are close to even during a period when Wrigley has been kind to right-handed hitters (+12%): 

	1998-2003
	HR
	PA
	Per 600PA

	Home
	167
	2045
	49.00

	Road
	165
	2060
	48.06


· except for the early Fenway years, Babe Ruth’s home/road splits were about even:
	
	Home
	Road

	1914-1919
	11
	38

	1920-1922
	75
	73

	1923-1934
	259
	252

	1935
	2
	4
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Average fly ball distance

In feet, minimum of 250 fly balls (1999-2003)
	Mark McGwire
	357.3
	
	Omar Vizquel
	294.8

	Sammy Sosa
	352.6
	
	Craig Counsell
	295.3

	Jim Thome
	351.7
	
	Tony Womack
	296.1

	Barry Bonds
	350.0
	
	David Eckstein
	296.7

	Alex Rodriguez
	342.6
	
	Juan Pierre
	296.7

	Manny Ramirez
	341.9
	
	Rey Ordonez
	299.5

	Lance Berkman
	341.2
	
	Dave Martinez
	300.1

	Preston Wilson
	341.1
	
	Miguel Cairo
	300.6

	Mike Piazza
	340.0
	
	Orlando Palmeiro
	300.9

	Javy Lopez
	339.9
	
	Toby Hall
	301.6

	Larry Walker
	339.8
	
	Einar Diaz
	301.8

	Albert Pujols
	339.6
	
	Rey Sanchez
	302.3


Honorable mention: Brooks Kieschnick (356’) and Darren Dreifort (342’)

Average air ball distance

In feet, minimum of 500 fly balls, line drives, and popups (1999-2003)

	Jim Edmonds
	297.1
	
	Einar Diaz
	229.3

	Barry Bonds
	293.1
	
	Jose Macias
	230.2

	Bob Abreu
	291.1
	
	Tony Womack
	233.1

	Mark McGwire
	286.1
	
	Omar Vizquel
	233.4

	Sammy Sosa
	285.4
	
	David Eckstein
	233.6

	Jim Thome
	284.0
	
	Damian Jackson
	235.4

	Todd Helton
	282.7
	
	Rey Ordonez
	235.7

	Chipper Jones
	280.8
	
	Craig Counsell
	236.1

	Larry Walker
	280.6
	
	Miguel Cairo
	236.5

	Richie Sexson
	280.6
	
	Jerry Hairston
	236.9

	Jose Hernandez
	279.9
	
	Johnny Damon
	237.0

	Jorge Posada
	279.4
	
	Luis Castillo
	237.6


Honorable mention: Mark Prior (289’)

 Grouping hitters by homerun rates
Batters were grouped into six categories based on homerun rate in non-Coors games, 1995 - 2003.  (Players with < 100 PA outside Coors were excluded.)
	Group
	HR/600PA
	#
	HR
	Examples

	1
	>= 40
	7
	1469
	McGwire, Sosa, Bonds

	2
	>= 32
	21
	4188
	JGonzalez, Thome, Palmeiro

	3
	>= 24
	109
	12407
	Bagwell, Sheffield, Edmonds

	4
	>= 16
	243
	14200
	Floyd, Everett, LGonzalez

	5
	>= 8
	348
	8650
	Speier, Alfonzo, Lawton

	6
	< 8
	396
	2482
	Tyner (0 in 844 PA)


Coors HR effect for batter power groups
The homerun rate for power hitters rose by a larger number of homers per 600 PA, but the weaker hitters saw a larger percentage increase in their homerun rate.

	Group
	Coors
PA
	Non-Coors HR Rate
	Coors 
HR Rate
	Diff
	Pct

	1
	597
	45.12
	55.28
	+10.16
	+22.5

	2
	771
	35.05
	42.02
	+6.97
	+19.9

	3
	12681
	27.13
	36.81
	+9.68
	+35.7

	4
	13545
	19.57
	30.56
	+10.99
	+56.2

	5
	14074
	11.79
	19.01
	+7.22
	+61.2

	6
	14661
	4.67
	8.23
	+3.56
	+76.2


 Grouping pitchers by ground ball rates

Pitchers were grouped into five categories based on their ground ball rate from 1995 to 2003.  (Players with < 100 balls in play were excluded.)

	Group
	GB Pct
	###
	Examples

	1
	>= .50
	193
	Lowe, Brown, Maddux, Hampton

	2
	>= .46
	178
	Rogers, Finley, Clemens, Glavine

	3
	>= .42
	251
	Rueter, Schilling, Mussina, PMartinez

	4
	>= .38
	217
	Appier, Baldwin, Nomo, Wakefield

	5
	< .38
	214
	WWilliams, Helling, Neagle, Milton


Coors HR effect for pitcher GB% groups
The homerun rate for ground ball pitchers doesn’t vary by group nearly as much as it does for groups of power hitters.

	Group
	Coors
PA
	Non-Coors HR Rate
	Coors 
HR Rate
	Diff
	Pct

	1
	10497
	12.57
	18.35
	+5.78
	+46.0

	2
	10224
	14.49
	22.42
	+7.93
	+54.7

	3
	10174
	16.19
	24.30
	+8.11
	+50.1

	4
	6007
	18.56
	25.27
	+6.71
	+36.2

	5
	3922
	19.34
	25.70
	+6.36
	+32.9


Grouping pitchers by strikeout rates

Pitchers were also grouped into five categories based on their strikeout rate from 1995 to 2003.  (Players with less than 100 BF were excluded.)

	Group
	K Rate
	###
	Examples

	1
	>= .200
	177
	RJohnson, CSchilling, BWagner

	2
	>= .175
	196
	ALeiter, JSchmidt, DKile

	3
	>= .150
	268
	DNeagle, WWilliams, LHernandez

	4
	>= .125
	283
	TGlavine, BRadke, JMoyer

	5
	< .125
	206
	SSparks, SErickson, SKarl


Coors HR effect for pitcher K% groups
	Group
	Coors
PA
	Non-Coors HR Rate
	Coors 
HR Rate
	Diff
	Pct

	1
	5148
	14.42
	18.41
	+3.99
	+27.7

	2
	9222
	14.55
	24.20
	+9.65
	+66.3

	3
	9402
	16.76
	23.10
	+6.44
	+37.8

	4
	11224
	16.01
	22.99
	+6.98
	+43.6

	5
	5828
	17.34
	22.03
	+4.69
	+27.1


Grouping batters by ground ball rates

Batters were grouped into five categories based on their ground ball rate from 1995 to 2003.  (Players with less than 100 balls in play were excluded.)

	Group
	GB Pct
	###
	Examples

	1
	>= .50
	265
	LCastillo, RGutierrez, DJeter

	2
	>= .46
	229
	BWilliams, VCastilla, IRodriguez

	3
	>= .42
	235
	KLofton, JDamon, GAnderson

	4
	>= .38
	180
	OVizquel, SSosa, TMartinez

	5
	< .38
	113
	FThomas, BBonds, RPalmeiro


Coors HR effect for batter GB% groups
	Group
	Coors
PA
	Non-Coors HR Rate
	Coors 
HR Rate
	Diff
	Pct

	1
	8410
	7.24
	8.70
	+1.46
	+20.2

	2
	16710
	13.36
	23.30
	+9.94
	+74.4

	3
	12787
	17.22
	25.34
	+8.12
	+47.2

	4
	13672
	20.77
	29.27
	+8.50
	+40.9

	5
	4478
	25.06
	31.76
	+6.70
	+26.7


Summing up

· balls hit in the air travel about 20’ farther in Coors Field

· more balls are coded as line drives in Coors Field

· except for singles hitters, Coors Field adds 7-11 homers per 600 PA, or about 4-5 homers per season
· Coors Field adds 6-8 homers per 600 PA for all types of pitchers, though extreme ground ball hitters are slightly less affected

· the HR rate for strikeout pitchers seems less affected by Coors Field

· Coors Field adds 7-10 homers per 600 PA for all types of hitters except extreme ground ball hitters, who benefit very little

· the “constant amount” model is more accurate for most groups of players than the “constant percentage” model
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